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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 24-25, 30-44 and 46-48 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over El-Sharawy et al. (6,013,939) in view of Forbes et al. (6,287,932) and 

Applicant's Admitted Prior Art (AAPA). 

Regarding claims 24-25, 30-35, 37-44, 46 and 48, El-Sharawy et al. teach in figure 1 
and related text a structure in a semiconductor chip, the structure comprising 
a second area of dielectric 32 having a second permeability, 
a permeability conversion magnetic oxide material 32 having a second 
permeability, the permeability conversion material 32 being interspersed within the 
second area of said dielectric, wherein a second permeability being achieved by 
interspersing a permeability conversion material (metal particles) within the second area 
of the dielectric, the permeability conversion material having a third permeability, the 
third permeability being greater than the first and second permeabilities, 

a conductor 38 patterned in said second area of the dielectric, said permeability 
conversion material not being situated underneath the conductor, 
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wherein said dielectric is not situated underneath and not situated over the 
conductor, 

wherein said permeability conversion material is selected from the group 
consisting of nickel, iron, nickel-iron alloy and magnetic oxide (column 4, lines 35-39), 

wherein said permeability conversion material is interspersed in said second area 
of said dielectric, 

and wherein the conductor having first and second terminals, the first and second 
terminals of the conductor being respectively first and second terminals of the inductor. 
El-Sharawy et al. do not teach a conductor selected from the group consisting of 
copper, aluminum and copper-aluminum alloy, and a first area of low-k dielectric having 
a first permeability, wherein the second permeability is higher than the first permeability, 
wherein said first area of said dielectric is not situated underneath said second area of 
said dielectric and not situated over said second area of said dielectric. 
El-Sharawy et al. teach conductors 28, 40 selected from the group consisting of copper, 
aluminum and copper-aluminum alloy (column 4, lines 6-9). 
Forbes et al. teach in figure 2 and related text a first area of dielectric (the white area 
located above device 210 and surrounding inductor 210) having a first permeability, 
wherein said first area of said dielectric is not situated underneath a second area of said 
dielectric (the second area of dielectric is the area where inductor 200 is formed) and 
not situated over said second area of said dielectric. 

AAPA teaches in figure 1 and related text a first area of dielectric 102 comprising silicon 
oxide and having a first permeability, surrounding the inductor. 
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It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use a conductor selected from the group consisting of copper, 
aluminum and copper-aluminum alloy, and to surround the inductor of El-Sharawy et al. 
with a first area of low-k dielectric comprising silicon oxide and having a first 
permeability, wherein said first area of said dielectric is not situated underneath said 
second area of said dielectric and not situated over said second area of said dielectric, 
as taught by Forbes et al. and AAPA, in order to reduce the contact resistance between 
the conductor layers with a conventional conducting material, to provide better 
protection to the inductor by using conventional isolating material, and to use the 
inductor in a practical application by connecting the inductor to external devices, 
respectively. Note that substitution of materials is not patentable even when the 
substitution is new and useful. Safetran Systems Corp. v. Federal Sign & Signal Corp. 
(DC Mill, 1981) 215 USPQ 979. 

Although prior art does not state that the second permeability of magnetic oxide layer 32 
is higher than that of the first permeability of the first area of dielectric, this feature is 
inherent in prior art's device, because it is well known in the art that the permeability of 
magnetic oxide is higher than that of the silicon oxide. 
Regarding the processing limitations recited in claims 24, 37-38 and 44 ("the 
permeability conversion material is interspersed in the second dielectric area by ion 
implantation and by sputtering when the first dielectric area is covered with photo 
resist"), these would not carry patentable weight in this claim drawn to a structure, 
because distinct structure is not necessarily produced. Note that a "product by process" 
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claim is directed to the product per se, no matter how actually made, In re Hirao, 190 
USPQ 15 at 17 (footnote 3). See also In re Brown, 173 USPQ 685; In re Luck, 177 
USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 186 USPQ 161; In re 
Wertheim, 191 USPQ 90 (209 USPQ 554 does not deal with this issue); and In re 
Marosi et al., 218 USPQ 289, all of which make it clear that it is the patentability of the 
final product per se which must be determined in a "product by process" claim, and not 
the patentability of the process, and that an old or obvious product produced by a new 
method is not patentable as a product, whether claimed in "product by process" claims 
or not. Note that the applicant has the burden of proof in such cases, as the above 
case law makes clear. 

Regarding claims 31 and 37, El-Sharawy et al. teach an inductor, because section 36 is 
the center of the inductor (coil), and since layer 38 is located within section 36, then 
layer 38 is also part of the inductor. 

Regarding claims 30, 36 and 47 El-Sharawy et al. do not teach a conductor patterned 
as a square spiral. AAPA teaches in figure 1 a conductor patterned as a square spiral. 
It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use a conductor patterned as a square spiral in El-Sharawy et 
al.'s device in order to simplify the processing steps of making the device by using 
conventional square spiral inductor. 
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Claims 31-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yokogawa (Jp 402262308A) in view of Cornett et al. (6,069,397) and Ewen et al. 
(5,446,311). 

Regarding claims 31-34 and 36, Yokogawa teaches in figure 2 and related text a 
structure in a semiconductor chip, the structure comprising a first area of dielectric 4 
(the first area of dielectric 4 is selected to be the area located above the white dielectric 
layer in the center of the structure, wherein two inductors 3 are located on both sides of 
the first area) having a first permeability, a second area of dielectric (the white dielectric 
area located in between inductor 3) having a second permeability, an inductor 3 
comprising a square spiral (see figure 1 ) conductor patterned within the dielectric, 
patterned in the second area of the dielectric, wherein the material of the second area of 
the dielectric not being situated underneath the conductor, the first area of the dielectric 
not being situated underneath and not being situated over the conductor and the 
second area of the dielectric not being situated over the conductor, and wherein the 
conductor having first and second terminals, the first and second terminals of the 
conductor being respectively first and second terminals of the inductor, wherein said 
conductor comprises a plurality of metal turns, wherein said plurality of metal turns are 
not situated underneath said dielectric and not situated above said dielectric. 
Yokogawa does not teach the material of the first area of dielectric 4 and the material of 
the second area of dielectric. 

Cornett et al. teach in figure 2 and related text a structure in a semiconductor chip, the 
structure comprising a dielectric 217 having a first permeability, a permeability 
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conversion magnetic oxide material 223 having a second permeability, the permeability 
conversion material (metal) being interspersed within the dielectric, wherein the second 
permeability is greater than the first permeability (column 2, lines 39-62), wherein a 
second permeability being achieved by interspersing a permeability conversion material 
(metal particles) within the second area of the dielectric, the permeability conversion 
material having a third permeability, the third permeability being greater than the first 
and second permeabilities, an inductor 110 comprising a square spiral (see figure 1) 
conductor patterned within the dielectric, wherein the permeability conversion material 
223 not being situated underneath the conductor, the conductor having first and second 
terminals, the first and second terminals of the conductor being respectively first and 
second terminals of the inductor. 

Cornett et al. do not explicitly state that the second permeability of magnetic oxide 
layers 221 , 223 is greater than the first permeability of passivation/dielectric layer 21 7. 
That is, Cornett et al. do not state that the conventional passivation/dielectric layer 217 
comprise silicon oxide. Ewen et al. teach in figure 3 a passivation/dielectric layer 2 
comprising silicon oxide. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use silicon oxide as the material for the first area of dielectric 4 
and magnetic oxide as the material of the second area of dielectric (the white area 
between inductor 4) in Yokogawa's device, as taught by Cornett et al., in order to 
simplify the processing the steps of the making the device by insulating the device with 
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a conventional silicon oxide insulating material, and in order to improve the magnetic 
characteristics of the inductor, respectively. 

Regarding claim 35, Yokogawa does not teach using a conductor being selected from 
the group consisting of copper, aluminum, and copper-aluminum alloy. It would have 
been obvious to a person of ordinary skill in the art at the time the invention was made 
to use a conductor being selected from the group consisting of copper, aluminum, and 
copper-aluminum alloy in Yokogawa 's device in order to improve the conductivity of the 
device with a conventional conducting material. Note that substitution of materials is not 
patentable even when the substitution is new and useful. Safetran Systems Corp. v. 
Federal Sign & Signal Corp. (DC Nlll, 1981) 215 USPQ 979. 



Response to Arguments 

Applicant argues that El-Sharawy et al. do not teach a conductor selected from 
the group consisting of copper, aluminum and copper-aluminum alloy, and a first area of 
low-k dielectric having a first permeability, wherein the second permeability is higher 
than the first permeability, wherein said first area of said dielectric is not situated 
underneath said second area of said dielectric and not situated over said second area 
of said dielectric, wherein said permeability conversion material is interspersed in said 
second area of said dielectric by ion implantation. 
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The examiner agrees that Applicant argues that El-Sharawy et al. do not teach a 
conductor selected from the group consisting of copper, aluminum and copper- 
aluminum alloy, and a first area of low-k dielectric having a first permeability, wherein 
the second permeability is higher than the first permeability, wherein said first area of 
said dielectric is not situated underneath said second area of said dielectric and not 
situated over said second area of said dielectric, wherein said permeability conversion 
material is interspersed in said second area of said dielectric by ion implantation. 
However, one cannot show nonobviousness by attacking references individually where 
the rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 
208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. 
Cir. 1986). In this case, claims 24-25, 30-44 and 46-48 are rejected under 35 U.S.C. 
103(a) as being unpatentable over El-Sharawy et al. (6,013,939) in view of Forbes et al. 
(6,287,932) and Applicant's Admitted Prior Art (AAPA), wherein El-Sharawy et al. teach 
conductors 28, 40 selected from the group consisting of copper, aluminum and copper- 
aluminum alloy (column 4, lines 6-9), Forbes et al. teach in figure 2 and related text a 
first area of dielectric (the white area located above device 210 and surrounding 
inductor 210) having a first permeability, wherein said first area of said dielectric is not 
situated underneath a second area of said dielectric (the second area of dielectric is the 
area where inductor 200 is formed) and not situated over said second area of said 
dielectric, and AAPA teaches in figure 1 and related text a first area of dielectric 102 
comprising silicon oxide and having a first permeability, surrounding the inductor, and 
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forming the permeability conversion material by ion implantation is a processing 
limitation. 

In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

Applicant argues that Yokogawa does not teach, disclose, or suggest an inductor 
comprising a conductor patterned in a dielectric having a first permeability and a 
permeability conversion material having a second permeability interspersed within the 
dielectric, where the permeability conversion material comprises metal ions, where the 
conductor comprises a plurality of metal turns, and where the plurality of metal turns are 
not situated underneath the dielectric and not situated above the dielectric, because 
Yokogawa specifically discloses inductor 2, which includes spiral type coil 3, 
sandwiched between insulating layers 4. 

Although Yokogawa discloses inductor 3 sandwiched between insulating layers 4, a first 
area of dielectric 4 is selected to be only the area located above the white dielectric 
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layer in the center of the structure, wherein two inductors 3 are located on both sides of 
the first area. Therefore, Yokogawa teaches in figure 2 and related text a first area of 
dielectric having a first permeability, wherein the first area of the dielectric not being 
situated underneath and not being situated over the conductor and the second area of 
the dielectric not being situated over the conductor, and wherein said conductor 
comprises a plurality of metal turns, wherein said plurality of metal turns are not situated 
underneath said dielectric and not situated above said dielectric, as claimed. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ori Nadav whose telephone number is 571-272-1660. 
The examiner can normally be reached between the hours of 7 AM to 4 PM (Eastern 
Standard Time) Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Loke can be reached on 571-272-1657. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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